Edges form the outline of an object. An edge is the boundary between an object and the background, and indicates the boundary between overlapping objects also. So, by identifying edges in an image accurately, all the objects can be located and basic properties such as area, perimeter and shape can be measured. Therefore, edge detection is used to find the discontinuities in surface orientation, changes in material properties and variations in scene illuminations. In this paper, implementation of various morphological operators is done for medical images.
INTRODUCTION
Edges and corners are regions of interest where there is a sudden change in intensity. These features play an important role in object identification methods used in machine vision and image processing systems [1] . It is the ability to determine the edge of an object [2] . It is a primary step in many image enhancement procedures. In an image, an edge is an abrupt change in gray level intensity values of successive pixels. Hence, when there is a high difference between two neighbors, pixels, a possible edge is detected. The intensity of the pixels at the borders of a shadow also translates from a low to a high value. Due to this, any edge detection technique detects this outline of shadows as edges. This result in detection of false edges. Similarly, when there is a little change in the intensity between two objects, some edge detectors may fail in detecting this small difference as an edge of the object [1] . EDGE detection and Corner detection are essential tasks in various computer vision and image-understanding systems. Applications include motion tracking, object recognition, and stereo matching. The requirements of edge detector are that it should identify strong as well as weak edges. So, different techniques like traditional and mathematical morphology operators are used.
MATHEMATICAL MORPHOLOGY
Binary images may contain numerous imperfections. In particular, the binary regions produced by simple thresholding are distorted by noise and texture. Morphology relates to structure or form of objects.
Morphological filtering simplified segmented images by smoothing out object outlines using filling small holes, eliminating small projections [3] . Morphological image processing pursues the goals of removing these imperfections by accounting for the form and structure of the image. These techniques can be extended to grayscale images. Mathematical morphology is a new mathematical theory which can be used to process and analyze the images [4] [5] [6] [7] [8] . It is mathematical in the sense that the analysis is Based on theory, topology, and lattice algebra, function and so on [9] . Another use of it is to filter image. It is a well known non-linear filter for image enhancement [10, 11] . It analyzes the images using set theory instead of mathematical modeling and analysis. Morphological operations rely only on the relative ordering of pixel values, not on their numerical values, and therefore are especially suited to the processing of binary images. Morphological operations can also be applied to grayscale images such that their light transfer functions are unknown and therefore their absolute pixel values are of no or minor interest. Medical images edge detection is an important work for object recognition of the human organs, and it is an essential pre-processing step in medical image segmentation. The work of the edge detection decides the result of the final processed image [12] .
TRADITIONAL OPERATORS
Some traditional operators are as below [13] 
Canny edge detection
Sobel operator is used in image processing techniques particularly in edge detection. The Sobel operator is based on convolving the image with a small, separable, and integer valued filter in horizontal and vertical and is therefore relatively inexpensive in terms of computations. Mathematically, the operator uses two 3×3 kernels which are convolved with the original image to calculate approximations of the derivatives -one for horizontal changes, and one for vertical.
Prewitt operator edge detection masks are the one of the oldest and best understood methods of detecting edges in images. Basically, there are two masks, one for detecting image derivatives in X and one for detecting image derivative in Y. To find edges, a user convolves an image with both masks, producing two derivative images (dx and dy). The strength of the edge at given location is then the square root of the sum of the squares of these two derivatives. The Prewitt edge detector is an appropriate way to estimate the magnitude and orientation of an edge. Although differential gradient edge detection needs a rather time consuming calculation to estimate the orientation from the magnitudes in the x-and y-directions, the Prewitt edge detection obtains the orientation directly from the kernel with the maximum response. The set of kernels is limited to 8 possible orientations; however experience shows that most direct orientation estimates are not much more accurate.
Roberts edge detection method is one of the oldest method and is used frequently in hardware implementations where simplicity and speed are dominant factors.
Canny edge detection operator was developed by John F. Canny in 1986 and uses a multistage algorithm to detect a wide range of edges in images. Stages of the Canny algorithm are noise reduction and nonmaximum suppression.
MORPHOLOGICAL OPERATORS
Some mathematical morphological operators are as below [14, 15] The dilation process is performed by laying the structuring element B on the image A and sliding it across the image in a manner similar to convolution. The difference is in the operation performed. The different steps of dilation are:
1. If the origin of the structuring element coincides with a 'white' pixel in the image, there is no change; move to the next pixel.
2. If the origin of the structuring element coincides with a 'black' in the image, make black all pixels from the image covered by the structuring element.
The Notation is as under: 
Erosion
The erosion process is similar to dilation, but we turn pixels to 'white', not 'black'. As before, slide the structuring element across the image and then follow these steps:
2. If the origin of the structuring element coincides with a 'black' pixel in the image, and at least one of the 'black' pixels in the structuring element falls over a white pixel in the image, then change the 'black' pixel in the image (corresponding to the position on which the center of the structuring element falls) from 'black' to a 'white'.
Opening and Closing
These two basic operations, dilation and erosion, can be combined into more complex sequences. The most useful of these for morphological filtering are called opening and closing [15] . Opening consists of an erosion followed by a dilation and can be used to eliminate all pixels in regions that are too small to contain the structuring element. In this case the structuring element is often called a probe, because it is probing the image looking for small objects to filter out of the image.
The Opening process is as below:
The Closing Process is as below:
Erosion filters the inner image while dilation filters the outer image. Opening generally smoothes the contour of an image, breaks narrow gaps. As opposed to opening, closing tends to fuse narrow breaks, eliminates small holes, and fills gaps in the contours. Therefore, morphological operation is used to detect image edge, and at the same time, denoise the image.
STRUCTURING ELEMENT
Morphological techniques probe an image with a small shape or template called a structuring element. The structuring element is positioned at all possible locations in the image and it is compared with the corresponding neighborhood of pixels. Some operations test whether the element "fits" within the neighborhood, while others test whether it "hits" or intersects the neighborhood. A structuring element is simply a binary image that allows us to define arbitrary neighborhood structures. The structuring element is a small binary image, i.e. a small matrix of pixels, each with a value of zero or one. The matrix dimensions specify the size of the structuring element. The pattern of ones and zeros specifies the shape of the structuring element. An origin of the structuring element is usually one of its pixels, although generally the origin can be outside the structuring element [17] .
Different structuring elements are as follows: 
PROPOSED ALGORITHM

CONCLUSIONS
Edge detection has become a crucial step for detecting a correct object of an Image. We have observed in many theoretical and practical environments that Sobel Operator is better than Roberts and Prewitt operator. So in this paper we just compare our Proposed Operator with Sobel Operator and Paper Proposed Operator for first derivative filter and also compare the Laplacian Operator for second derivative filter. The classical operator such as Sobel, and Prewitt which uses first derivative has very simple calculation to detect the edges and their orientations but has inaccurate detection sensitivity in case of noise. Laplacian of Gaussian (LOG) operator is represented as another type of edge detection operator which uses second derivative. It finds the correct places of edges and testing wider area around the pixel. The disadvantages of LOG operator is that it cannot find the orientation of edge because of using the Laplacian filter. The other type of edge detection operator is the Gaussian edge detectors such as Canny, which is using probability for finding error rate and localization. Also it is symmetric along the edge and reduces the noise by smoothing the image. Canny method can produce good edge with the smooth continuous pixels and thin edge. Sobel edge detection method cannot produce smooth and thin edge compared to canny method. So it performs the better detection in noise condition but unfortunately it has complex computing. In the mean time we have applied our Proposed Operator to detect the edges which gives better results than Sobel and other operators. We can make decision by observing the subjective and object comparisons that our Proposed Operator is optimal. Hence, it is concluded that proposed method for detection of edges is simpler to use and after applying structuring elements of different matrices, there will be variations in edges. Results of 2×2 matrices are better than other matrices used. By doing comparison between traditional and morphological operators result, we come to know that the result of applying proposed model is better than all. So, it can be used in medical for better results because resultant output has continuous edges as compared to traditional operator's results. The main advantages of mathematical morphology are direct geometric interpretation, simplicity and efficiency in hardware implementation
